The general objective of this study is to identify the specific needs of youths who have suffered a moderate or severe traumatic brain injury (TBI) and their levels of life habit accomplishments. The secondary objective aims to identify how they view themselves in the future with regard to their life habits. Eighteen young persons with moderate or severe TBIs aged 14 to 20 completed questionnaires based on the Life-Habits questionnaire and elaborated on their current level of satisfaction and their visions of the future. Teenagers reported that maintaining good interpersonal relationships, being autonomous, fulfilling their responsibilities, warding off loneliness, as well as being supported in their efforts to reach a satisfying response to their needs and concerns were their highest priorities. In order to increase their satisfaction related to life habits they suggest improving external factors, such as information concerning TBIs to their entourage. They see themselves as complete social participants in the future. Youths with moderate or severe TBIs identified their needs and envisioned their future to be like that of any other teenager and young adult. They hope to start a family and find a good job. They also identified strategies to improve their life habits.
INTRODUCTION
Sustaining a traumatic brain injury (TBI) during adolescence has a significant, immediate [1, 2] and long-term impact on the accomplishment of life habits [3, 4] . Adolescence is recognized by all adolescents as a period of both psychological and physical changes requiring adaptation. A TBI becomes one of several personal characteristics of a teenager and influences his or her needs. In this regard, adolescents have needs that differ from those of adults, yet they have similar life habits and concerns, e.g. occupational choices, social and residential independence, leisure activities, love life, etc. [5, 6] . For children and adolescents who sustained brain injuries, the needs for support vary according to the age of the individual [7] .
It has been known for some time that a moderate or severe TBI does not lead to the same consequence profile nor the same care as a mild TBI and that the consequences of a TBI increase with its severity [8, 9] . Teenagers who have suffered a moderate or severe TBI generally find themselves coping with cognitive difficulties such as attention deficit, working memory, executive functions, and inhibition, as well as behavioral problems such as impulsivity; all of which influence almost all spheres of their lives [10] [11] [12] . Life habits comprise everyday life activities such as going to bed, and getting up, eating a meal, etc., while other activities are executed on a more or less regular basis, such as shopping, budgeting, educating one's children, etc., and they have an impact on social participation [13] . These sequels act as obstacles to occupational choices, social and residential independence, leisure activities, and love life [5, 14] .
To the best of our knowledge, studies examining the needs of adolescents with TBIs have been conducted either among teenagers with mostly mild TBIs [15] among teenagers older than 16 years who suffered a moderate or severe TBI and/or their parents [16] [17] [18] [19] [20] [21] or with patients in acute health services [22] . Among adolescents who have suffered a mild TBI, the identified priority needs relate to obtaining structured health services that acknowledge their distinct character, information appropriate for symptom management, other relevant information and support, as well as clinicians who recognize their distinct character [15] . Surveys and studies of the longitudinal needs of clients who are 16 and older have identified needs that relate principally to longterm psychological support learning to cope with cognitive impairments that impact their studies, employment and interpersonal relationships [19, 20] .
It appears as though few studies have involved speaking directly to teenagers and young adult clients who have suffered a moderate or severe TBI in order to specifically identify their needs with regard to life habit accomplishments. Generally, the previously documented needs relate to services or disabilities, yet few have examined life habit performance, life habit performance satisfaction, and strategies to improve same.
Thus, the herein study, in continuity with previous studies, aims to identify the needs of adolescents who have suffered a moderate or severe TBI, by questioning adolescents themselves regarding their needs and the link between those needs and life habit accomplishment, despite altered cognitive functioning due to a moderate or severe TBI. The general objective of this study is to identify the specific needs of adolescents and young adult clients (14 to 20 years of age) who have suffered a moderate or severe TBI with regard to the level of life habit accomplishment and the strategies that enable them to improve those life habits, the performance levels of the latter, being the most unsatisfying. The secondary objective aims to identify how teenagers who have suffered a moderate or severe TBI view themselves in the future with regard to life habit accomplishments. This information appears to be primordial in order to improve the structure of services offered to this clientele that are oriented towards meeting the needs identified by the clients themselves and that favor the accomplishment of life habits enabling them to achieve the future they desire.
METHOD

Design
This exploratory study involves a mixed design: both quantitative and qualitative. The project was approved by the ethics committee of the Institut de réadaptation en 
Participants
The sample was comprised of adolescents aged 14 to 21 who are thus in the "early" to "late" stages of adolescence which ends at age 21 [2] . Of this sample, 28% were girls, and 72% were boys, which mirrors the 2 boys to 1 girl statistics related to the risk of experiencing a TBI in the province of Quebec, Canada [23] . Participants with an additional syndrome such as Down's syndrome or severe impairments such as cerebral palsy that were present before the trauma, were excluded from the study. The socio-demographic data and the medical characteristics of the sample are presented in Figure 1 . The 18 study participants had all completed the acute hospitalization and intensive functional rehabilitation phase and had returned to their home environment. However, on occasion they were continuing to attend at a physical rehabilitation center in the Quebec City (n = 15) or Chaudière-Appalaches (n = 3) regions of Quebec, Canada.
At the outset, the potential participants received an information letter inviting them to participate in the project. In case of interest, they were then contacted by the primary researcher. The project was explained to them and once they agreed to participate, a written consent form was signed by the youth, if 18 years and older, or by a parent. Each participant younger than 18 years of age was also invited to sign the consent form. Twenty-eight percent of those having received the invitation agreed to participate.
Instruments
Each participant was interviewed individually for a period of 90 to 120 minutes in their home, school or rehabilitation centre, according to their preference. During that time, they responded to a 5-part questionnaire measuring the level of life habit accomplishments, life habit accomplishment satisfaction levels, as well as strategies to improve the level of life habit performance and satisfaction. Participants were also asked about how they envision their performance on life habits in ten years. The interview questionnaire is based on the Assessment of Life Habits (LIFE-H) for children and adolescents [24] and the general LIFE-H [25] . The LIFE-H was developed to evaluate several life habits relating to the social participation of people with disabilities, regardless of their underlying deficits. It documents the level of performance on life habits, which are defined as common activities and social roles valued by people with disabilities and their sociocultural environment according to their personal characteristics, i.e. age, sex, sociocultural identity, etc. [24] . This tool is valid and reliable [24, 25] , and has previously been used among children and adolescents who have suffered a moderate or severe TBI [1] . Each item assesses the degree of accomplishment for each life habit while taking into account: 1) the degree of difficulty to achieve it and 2) the type of assistance required to accomplish it (no assistance, assistive device, adaptation, human assistance). If a specific life habit is not part of the client's current life or lifestyle on the basis of personal choice, this element is considered to be non-applicable in the assessment of handicap or social participation situations. The instrument also has a fivelevel scale evaluating the person's satisfaction with its degree of life habit accomplishments, ranging from very dissatisfied to very satisfied. In order to take into account variations in the number of items included in each life habit category, a normalized score (0 to 10) for each life habit category and for the total score was calculated from the raw scores. This normalized score attributes a relative weight to each life habit category. To calculate this normalized score, the scores of items per category were added and then divided by the number of applicable items.
Given that all the results ranged from 0 to 9, the normalized score had to then be reported out of 10 or 100.
In addition to the items selected from the LIFE-H, participants were sub-questioned regarding the reasons for their satisfaction or dissatisfaction with regard to their level of life habit accomplishments and the strategies they feel would improve performance. These sub-questions were formulated as assertions requiring a yes or no response from the participants. Frequency analyses on the reasons evoked by the adolescents for improving satisfaction were conducted on life habits, and the level of performance of the latter that was currently identified as most unsatisfying.
The participants were also questioned as to how they perceive themselves in the future with regard to eight broad life habit categories. Accordingly, using the same LIFE-H scale, the participants indicated how they believe they will perform on the following life habits 10 years from now: meal preparation, communication, transportation, sports and games, education, employment, and interpersonal affective relationships.
At the end of the questionnaire, participants were given the option to respond to 3 open-ended questions enabling them to express their needs without constraint, to prioritize them, or else identify subjects not addressed in the questionnaire.
A socio-demographic questionnaire related to age, sex and educational level was also completed by a parent of each adolescent. TBI severity was established according to the Glasgow Coma Scale and medical diagnosis at the time of admission in the emergency room, as noted in the medical file.
way of LIFE-H assessment of each participant. Based on their scores on the Glasgow Coma Scale, participants were then divided into two groups, one of young people with moderate TBIs and the second with severe TBIs. The percentage of the number of participants who reached the same level of achievement for each way of life was then calculated for each group. Frequency analyses on the satisfaction level of each LIFE-H life habit and groups were conducted. Subsequently, a satisfaction level was identified for each category of achievement of life habits for each group.
Frequency analyses on the strategies evoked by the adolescents to improve satisfaction with life habit performance were also conducted for those habits currently identified as being most unsatisfactory. The reasons identified by more the 25% of the participants are reported.
For open-ended questions, a verbatim transcript was formulated. A preliminary coding grid was developed based on the themes used in the interview schema. Next, the research team added more precise and structured categories for each of these themes. This grid was submitted to inter-rater agreement procedures involving three professionals who have worked more than 10 years in a trauma program for children and adolescents, in order to ensure the validity and internal consistency of the categories and their mutually exclusive nature. Each of the three judges individually coded six verbatim statements as a first reader, then six verbatim statements as a second reader.
Furthermore, the team ensured that an 80% inter-rater agreement ratio was obtained. This procedure to ascertain valid inter-rater agreement is recommended by Miles and Shelvin (2001) [26] .
RESULTS
Eighteen adolescents aged 14 to 21 with moderate or severe TBIs participated in this study.
Level of Life Habits Accomplishments
Calculations of the level of life habit accomplishments were conducted. While comparing the level of achievement of life habits of each group, it was revealed that youths with severe TBIs exhibited lower levels than those with a moderate TBI. Among the affected life habits, are Communication: receiving and understanding information in a directory. Leisure: the majority of activities being related to the organization, planning and practicing of sports activities. Interpersonal relations: maintaining relationships with brothers, sisters and friends. Personal responsibilities: managing pocket money and the use of a credit card to make purchases (Figure 2) .
Some life habits appear to be disturbed in youths with moderate TBIs as well as for those with severe ones. Within the mobility categories are the following: The use of a bicycle or an automobile. Education: Learning-related activities, as well as those related to vocational training, and home work. Preparing meals and all activities related to work (Figure 3 ).
Satisfaction with Current Life Habit Accomplishments
Overall analyses of all questioned life habits lead to the identification of specific life habits that revealed some level of dissatisfaction (Figures 2 and 3) : Driving a vehicle, participating in sporting and recreational activities, using services provided by a medical clinic, and all activities related to education and work present the highest level of dissatisfaction for both groups of adolescents and young adults with TBIs. Those with severe TBIs reveal a higher level of dissatisfaction, particularly with regard to life habits involving interpersonal relationships.
Verbatim Statements
The analyses of interviews lead to the identification of several life habits that are considered to be priorities by all adolescents. Given the multitude of life habits identified, the judges agreed to group high priority life habits into two categories: The need for autonomy and the need to maintain good interpersonal relationships. For each "need" category, inter-rater agreement enabled identification of related life habits ( Table 1) . Life habits judged by the participants to be unsatisfying were classified into the categories that best represented them through interrater agreement. In order to attain ideal and complete social participation, youths who have suffered a moderate to severe TBI propose certain strategies to improve their satisfaction levels.
Strategies Evoked to Improve Satisfaction Level
A significant variability was observed related to the means that would improve their satisfaction with life habit accomplishments (Figure 1) . The strategies evoked by at least 10% of the participants are presented in Table 2 . These suggested strategies are mostly attributable to the improvement of external factors: attitudes that are less protective among family and close friends, more knowledge within the social milieu regarding the adolescent's disabilities, or more support from the rehabilitation team to reduce their disabilities.
More specifically, adolescents suggest that for 4 of the 8 unsatisfying life habits, a less protective, close social network would facilitate greater satisfaction and increase performance level. These four life habits are: driving a car, planning games and sports activities, seeking Figure 2 . Percentage of each group (the larger the circle, the higher the percentage) according to their level of achievement of life habits (9 is optimal level of achievement) and connected to the satisfaction of achieving the life habit (the darker circle, the more life is unsatisfactory). employment and interpersonal affective relationships.
A need for others to better understand their disabilities, to adapt to these disabilities, and to seek out information about their needs is reported in relation to three of the eight unsatisfying life habits: maintaining a conversation with a small group of persons, holding a paid job and maintaining interpersonal affective relationships. Thus, these findings suggest that the general public be educated about the disabilities and the need for social participation of adolescents and young adults living with a TBI.
Support from a rehabilitation clinician is reported for six life habits: driving a car, planning games and sports, doing homework, seeking employment, holding a paid job and maintaining interpersonal affective relationships. Support from a clinician can take on many forms, whether it is teaching strategies to accomplish a life habit, support for adaptation techniques, or psychological support. However, participants expressed the wish that this support be provided over a short period of time, through hands-on practice of activities outside of the rehabilitation centre.
Needs to Achieve Full Social Participation in the Future
The current needs of adolescents and young adults with a moderate or severe TBI fall within a developmental context of adolescence; needs for independence and autonomy, such as those reported among adolescents within the scope of a typical development [2] . Analysis of the findings shows that teenagers and young adults perceive that if their current needs are well met, they will reach full social participation in the future except for education (Figure 4) .
Analyses of all data obtained by way of the questionnaires and semi-structured interviews made it possible to identify two broad current "need" categories: autonomy and interpersonal relationships. Adolescents with a moderate to severe TBI expressed that adequate response to these needs would lead to full social participation. The following verbatim examples to the question "How do you see yourself in 10 years?" well illustrate their projections into the future:
"Studying and with a part-time job to pay my studies. With a girlfriend. Living in an apartment or maybe a college dorm room." (16-year-old boy) "In a relationship with a girl, with a job or maybe studying." (14-year-old boy)
"Living in an apartment with my boyfriend, with a nice job." (15-year-old girl) "I imagine a normal life like everybody else." (14-year-old boy) "With kids, with a family". (18-year-old boy) "In 10 years, I'll be all better and will live like everybody else does." (15-year-old boy)
Projected Level of Life Habit Accomplishments in the Future
Analyses of adolescents' perceptions of their level of life habit accomplishments in the future makes it possible to identify how they foresee their performance related to general life habits in adulthood (Figure 4) . The Table 2 . Unsatisfying life habits and strategies evoked by participants to improve satisfaction level.
Life habit Strategies
Conversation within a small group That conversation partners leave more room for them to participate.
Driving a car
Have more information and support for obtaining a driver's license. More driving practice with an instructor. Have more driving preparation activities at home. Being allowed to practice driving with parents' car. Obtain permission from the rehabilitation team to get a driver's license more quickly.
Planning sports activities
Have parents who better understand my situation and who are less protective. Have parents and the rehabilitation team inform them of activities that are accessible to them. Have parents and the rehabilitation team propose adapted and non-adapted activities.
Perform school work at home Obtain support studying at home (e.g. revision support, methods to memorise information and to improve concentration, practice oral presentations).
Activities for looking for a job
Have the support of a rehabilitation clinician to prepare for steps related to employment. Have greater parents' comprehension and have more autonomy in conducting these activities. Meet with other adolescents to prepare for job searches.
Holding a paying job
Have the adaptations necessary to compensate for motor disabilities.
Have psychological support for explaining one's needs to the employer. Have employers and colleagues who better understand one's needs and disabilities through psychoeducation provided by rehabilitation clinicians. Be accompanied by a clinician during one's first day on the job.
Relationships with parents and siblings
Have more family activities.
Have a family that is better informed of my needs, disabilities, and feelings. Have a less protective family. Have a family that better understands my needs.
Receive professional help to discuss one's relationships with family. Receive professional help for discussing family relationships in the presence of one's family.
Figure 4.
Percentage of each group (the larger the circle, the higher the percentage) according to their level of achievement of life habits that they envision in the future (9 is optimal level of achievement).
findings suggest that contrary to their current accomplishment levels presented in Figures 2 and 3 , a high projection of life habit accomplishment was generated, except for the "Education" life habit, which was projected to be less accomplished and which presented greater variability in expected levels of accomplishments.
DISCUSSION
The general objective of this study was to identify the specific needs of adolescents and young adults aged 14 to 20, who have suffered a moderate or severe TBI, with regard to their current level of life habit accomplishments and the means that would enable them to improve their performance on those life habits considered most unsatisfying. It also aimed to examine how these same individuals see themselves in the future.
Impact of the Level of Severity
It is recognized that the severity of a TBI affects the recovery of cognitive functions [8] . It also seems that it has an impact on the achievement of certain life habits [4, 5] . Some of those habits appear to be disturbed in youths with moderate as well as those with severe TBIs, such as using a bicycle or a car, engaging in activities related to learning, vocational training, homework assignments, the preparation of meals and all activities related to work. The findings also indicated that some life habits are more disturbed for young people with severe TBIs, primarily in terms of communication: entertainment, most activities related to organizing, planning and the practice of sports activities, interpersonal relationships e.g. maintaining relationships with friends and siblings as well as responsibilities like managing pocket money, using a credit card and making purchases.
Furthermore, both groups of adolescents and young adults with TBIs identified autonomy and independence, as well as maintaining good interpersonal relationships as being of the highest priority. They also spoke of strategies to improve upon their dissatisfactions such as psycho-education for family and friends and training for specific activities within their living environment. They also foresaw themselves as attaining full social participation in the future, same as any other adolescent of the same age.
It is known that a moderate or severe TBI, with its physical, cognitive, emotional and behavioral sequels, affects normal development of the adolescent with regard to body image, peer group identification, autonomy and independence [27] . However, even if parents and adolescents agree on the psychosocial outcome [28] , it appears that despite disruptions to normal development as a consequence of their TBIs, they are able to clearly identify their current needs and to see themselves in adulthood and in the future as experiencing few difficulties to accomplish their life habits.
Needs for Autonomy and Independence
The future foreseen by these adolescents and young adults with moderate or severe TBIs encompasses full social participation, which consequently puts their current need for autonomy and independence above all else. It also highlights the importance of identifying unsatisfied life habits that currently hinder fulfillment of this need. It is possible that during adulthood the need for autonomy and independence is associated with an independent life within a home independent of one's parents. Consequently, the need to ensure this independence takes on great importance, notably with regard to mobility. Mobility, largely represented by driving an automobile, appears to be the life habit of greatest concern among adolescents who have suffered moderate or severe TBIs. Driving an automobile, riding a bicycle, taking on responsibilities represent some of the major means to become autonomous and are in fact recognized as being factors predicting good community integration following a TBI [29] . Moreover, other life habits that were considered not to be satisfied were directly related to the need to meet their financial needs in adulthood and thus associated with current needs for support in completing homework, as well as those related to seeking and maintaining employment. Moreover, our current society reinforces the need to engage in leisure activities as a means of community integration. Therefore, planning leisure activities is also an aspect of social integration. Indeed, taking part in leisure activities greatly favors the sociocommunity integration of people who have suffered a TBI. Interestingly, youths also report that the balance between work and their personal lives depends upon leisure activities and good interpersonal relationships.
Needs Relating to Maintaining Good Interpersonal Relationships
According to results of the LIFE-H, interpersonal relationships are not among those life habits not satisfactorily accomplished. However, verbatim analysis shows that they are of significant concern for adolescents, particularly the need to maintain good relationships with family both now and in the future. This was a more important issue for those with severe TBIs.
The participants with TBI report being preoccupied by maintaining good interpersonal relationships, not only with parents and siblings, but also with peers. Based on their verbatim notions of communication to maintain good interpersonal relationships, this need is fulfilled via the "communication" life habit. Interpersonal relationships with parents and support parents who provide for the youngsters who have suffered a moderate or severe TBI are paramount to facilitate adequate long term sociocommunity integration and satisfying social participation [30, 31] .
Moreover, the need to maintain good interpersonal relationships seems to be largely related to social skills, which appear to be deficient among adolescent clients who have suffered a TBI and yet so important in the accomplishment of life habits [32] . A neuroscientific study of social competence that is supported by neurological bases among a population of children who have suffered a TBI is now emerging [33, 34] . These authors propose a model that characterizes the social relationships of this population. They link social adjustment, peer interaction, social problem solving and the neurological substrates that underlie each of these actions among children and adolescents whose brains are developing. Their model implies that neurological impairment of a child or adolescent with a TBI will affect the social competency sphere. For this reason, these significant variables are integral factors of our model and modulate the needs of adolescents with a moderate to severe TBI even though the study participants' TBI severity, developmental age and neurological sequelae were not specifically documented within this study.
Strategies to Improve Life Habit Accomplishment
Youths who have suffered a moderate or severe TBI are able to generate strategies to facilitate the accomplishment of life habits judged to be most unsatisfying and aim to achieve better social participation. Firstly, they identified the need for psychoeducation for their immediate entourage such as family and friends and social contacts such as teachers and coaches, in order for their network to be more familiar with their disabilities, their needs, and the impact of these disabilities on the accomplishment of their life habits. These psychoeducational needs correspond to those identified by families themselves [35, 36] . Adolescents with moderate or severe TBIs would also like their families and friends to behave less protective and to let them experience their lives like other adolescents. Moreover, these adolescents also identify the need for support from the rehabilitation centre team, ideally in the form of training for specific activities e.g. driving an automobile, preparing meals, to compensate for their disabilities that take place within their living environments i.e. school and home, rather than in the rehabilitation centre, preferably over a short period of time. As can be noted, adolescents who have experienced a moderate or severe TBI demand services and support that correspond well to a holistic reeducation model such as that proposed to the adult clientele by Keith D. Cicerone's team [37, 38] . This 16-week holistic intervention model focuses on cognitive rehabilitation as applied to both social and professional functional tasks. Given the training needs identified by adolescents who have suffered a moderate or severe TBI, it would be relevant to apply and study its impact on this clientele. Indeed, it would probably respond well to their needs for intensive intervention focusing on life habits and targeting full social participation in the future.
Needs Identified for the Future
A youngster with a moderate or severe TBI imagines accomplishing its life habits without any difficulties in the near future; this situation is also observed in other groups of adolescents with disabilities where they share the same aspirations regarding the future as those without disabilities [39] . Only the life habit relating to education is perceived by adolescents and young adults to be potentially disrupted in the future. According to the authors, this can be explained by the fact that this life habit is currently quite present in the daily lives of adolescents and that it is possibly impaired given the diverse cognitive sequelae that are generally documented among people who have suffered a TBI [8] and which can also cause learning and scholastic integration difficulties [40] . As such, adolescents foresee the impact of their disrupted "education" life habit in the future, which reinforces the relevance of their documented education support needs [41] [42] [43] . Indeed, it can be observed in their verbatim statements that education takes on three different meanings. First, it is associated with scholastic and professional orientation. Secondly, it is associated with learning social conventions. Finally, education is perceived as being important for ensuring a promising future and occupation. It thus appears paramount to validate what he or she is referring to when discussing their educational needs, when working with a young adult with a moderate or severe TBI, "Education is important if you want to get a job and have money to pay for leisure activities and to have fun." "Education, well it's important because... culture, you know knowledge, it's important, you know… not necessarily just school, but you need to learn in life, you need to know things." "Education, well it's important to learn things and to not let a charming TBI ruin your life… I think it's pretty important."
CONCLUSION
Adolescents and young adults with a moderate or severe TBI see themselves in the future as having few difficulties and achieving full social participation, same as other adolescents at their age. To be able to attain this level of life habit accomplishment, they note certain current dissatisfactions with regard to the accomplishment of their life habits and are able to identify certain means to achieve them. This study further reveals findings obtained by Gagnon and colleagues [15] whose study aimed to identify the needs of adolescents who have suffered a mild TBI. Although neuropsychological measures were not used as a variable in this study, it is clear that the severity of the TBI, with its neurocognitive consequences, modulates the needs of adolescents who have suffered a TBI. Parents could identify the quality-of-life of their brain injured adolescents [28] but it seems interesting and important to the asked adolescents themselves. Youngsters with a severe TBI are more perturbed with regard to the accomplishment of life habits, in particular related to communication, planning and practicing sport activities and interpersonal relationships. This is not surprising, since the severity of TBIs is also a good predictor of functional recovery and quality of life among youths with moderate or severe TBIs [5, 8] . For this reason, the support and information needs identified earlier by Gagnon et al. study appear to us to be encompassed by the current needs for autonomy and the maintenance of good interpersonal relationships, both of which are related to unsatisfying levels of life habit accomplishments. Providing the social network with tools to better support the youths, providing psychoeducation within the living environments regarding services accessible through rehabilitation, as well as providing better intensive services within the living environment that focus on functional activities, appear to be interventions that should be investigated and developed among adolescent and young adult clients who have suffered a moderate or severe TBI.
